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ABSTRACT: 

According to the present invention, a cooling apparatus using boiling and 
condensing refrigerant, includes a refrigerant tank placed in a sealed space 
fomried in a casing, and a radiator placed in a non-sealed space in the 
casing. Refrigerant is sealed in the refrigerant tank. The refrigerant tank has 
a metal base plate joined to one wall surface of an extrusion member 
constituting the refrigerant tank. A base plate has a first heating element 
having a high heating density fastened thereto with bolts. To another wall 
surface of the extrusion member is joined a heat-receiving fin which 
transmits the heat received from the air in the sealed space to the 
refrigerant in the refrigerant tank and is covered with a cover which also 
serves as a passage for the air from a fan. In the sealed space where the 
refrigerant tank is placed, plural second heating elements having low 
heating densities are placed without being directly attached thereto. In this 
way, it is possible to cool at least two heating elements having different 
heating densities and to reduce the size of the apparatus as well as the 
manufacturing cost. 



(i9)H*B^*tiFrt' (jp) <»2) ^ H ^ ^ ^ (A) ammamskm^n 

#^¥9-102691 

(43)4iiBH ¥^9^(1997) 4^150 

(Bointa' wmm^ ifrtsw^ fi mB^^sm 

H0 5K 7/a) H0 5K 7/20 Q 

HOIL 23/427 HOIL 23/46 A 



T^H^ m^O».7 OL 8 H) 



(2i)itieis# 


1$H3?7-259702 


(71)ffiEA 


00000^ 










(22)m»B 


¥jS7^(1995)10^6B 




S^;ttJ$r9B^I<iriTi 1#» 






(72)|8!H# 










sm»xa«rpBroi»riTBi»« 














(72)lfil»# 










s«8im;«j#*iiasi«riTBi#« hjWI 














(72)f8M« 


itIP fsm 








s»m;iii#«i!B»BriTii#% 














(74)(^ffiA 













(54) JUSf^^S 



(57) [gt^l 

mm} m^mcom^j:i>mcr>mM 1 1 . 12^ 
-i^yyiy- hi-ft Lximm4 Srsus-r 1 3 

ti, 5^»^'ScOfiV^^23^*l 2j!«$iE1i4ti:«ffi 




i 



(2) 



!^^9-l 02691 



m^y <yim*)mhixx\.^i>z>ii:mib^tmm 

^zmmih^xx. ^nrnx^^mmizmimky < 
yi^^^tix\,^hztmwLt-rmim2mL<r>m 

td-zmims^h \imr)mm'^mmmzminfzmi 
^itLxm'om't(^ixx\<^h^t^mi}i^mim2 

[a«Ji5] ^m^titz^m^m^Lx. t^mw^ 
uzm^im--thm^b . 
mimw^uzwrn^titth tt^, mmmim.*) 
m'fhtix. ^(nmi/isi<mt:^i'rxt\mznK^ixtz 

mimm^mmzm.^fixwm^mr^'^t uz 
%mmi:^ism\\L-thi.(r>x'h*) . ^&ssI^8^lS-«t 

mm^zmrn^ kx mi:<mmx-mt Ltzmmm-'&K 
-th-'-fiffi^y? . ^i.xmm&!m<o^^mzm.ni^ 
ixrzm(r>^y:^^^L. mmmmnxm.^Lfzm& 

luiefl!!*oi'y^tlrolE}&||fflcoSg|5t^^LT. lu 

:i<^mmLmm)-^i)^mjmzm*)mfi^ix.x. 
mfthm^f.zmi.m^m\(r>m,iphm:^'>'r^ 
Wky ^ yiMt^^fix^^t zh^'mit ^hmw<^m 

\'fhiifzmi.mkwt\m<r>m>ii!^i)m.m.'&^zmxtz 
mi:i^LxM^mt,ixx\^h^bim.ttmiSL 



[B«a7i fnsissLiiSKi. n\m\,zk'>xwm^ 
imt-wi^\'fhixx\^h^t^wsLt^hm$m5 
^fz\i 6 tm(r>mm^^m., 

1000 1 1 

ixftm^^i^mhrnm^^mzmt^ . 

[00021 

mcnm^t^mktixtzmf^^iinm-hi^^. mat 

-M^>f7*y^T'J^aiL (^^^^63-69299^ 

mzxh^mmtfztm.mnmizxhi^mn'^x^^ 
m<D^. mm<r)imii^mm^t:ibizmmiz^-t 

^mt^tfziimiiitmzX'^xi^m-&:itii^x' 

h^fzib. mHi^^titz:kMcr^m^-x (ttzii 

[00031 

[5^BB*^'»SiiLJ;di:-ri.a!Sl tZ^tK ±^ff)^m 

^-xi:mmLx^mmmimx-t^:fjmx'ii. sat 
m.mmmmz»<^j:'^-oxLto. ^^mtt. ±mv 

[00041 

[mm?:mm-thtzibff)^m m^mi(r)mnzxti 

t^X%h, CiWciO. 

m^n(r>m&T\,zi£itx}^m^ztifiX'%h. z 

x'{>^mwkmx-fh'mifitc^^tzv^. m^m'h 

[00051 mm2<r^^i.zi,to,i. mm^inm 
xi^^Ltzzti,zx*)\mm m^m^m 
z t *>'T# hfztb. <^!imizm-i>m!^WLn:^ 

[00061 m^3<^mzxtni. immm^-t 
hwtmcri-^imfmzmmfhztizx'o. ^(r> 



(3) 



!^m^9-l 0269 1 



'^i^lX'^t. tfz. TX^9 r l j (cigt^ 
[0008] f9*«5«»BHt j:fL{f . '^^(rms<r> 

'KimzmMix. ^(rm\^hm^\.zm>c7 < 
y^mtxmmmm^mm^ixtfzib. mw^ 
m^<7ym\<^mmimm\zwm^mx}^nL. 
xi^m-r^ztti^x^h. mmf^<r>m^j:i> 

[00 09] ||^«6<0^BBtiJ:iitf^ ^^T'>h±c7) 

wsmi}-h)^!m^zwm. o mi,ti^j:\-^md/ii^ ( mt 
\imm>.zmmt>tutmmx ^mm^<r>&^^ 
mi^)x%. w&m.izwxtzm^ifi.xm.vm, 

[0010] mimiffMmiizxtai. 

[00 11] 

( m 1 utefifii ) 0 1 mm}^^m.m.mmi:7kt-kw 
\.zm^^tih^'m^m\,zw§-^tirz^mii i^t 

stn^^m uzmi(:>tixi5^ . ^NgmMS?^ 

JglSt- I.M#c 2 cOSffitdi^N&fflS^ 7 tSS^iSr il-r^c 
»xr)Wi.%UStm%U9tif^mi$L^fiX. m^USizM 
mmy^oV^ 1 0*^lR^3#♦t^>^^TV^S. 

-f\^) fc3^a^JS<Offi<-^^2iaW|:12fc*-f>«S. 

[0012] mkmAM. r;i'5-'>AS(oi¥aiff 1 3 



izni.xm^mm^m'm^izmi'tt.itx. mL<r)m 

*mJ$«2:ji-r:ti6iO^.^)2iM 1 6 i: LT^^il 
[001 3] xyKdfA"yT14{±. ffaj«13i:|^t 

^tiife-ti:<i>tLTffai« 1 3 izm^^tvtz^m.^ 15,1 

1 4«±, 04 tjp-r i M 7 {Ci os^ 

Six-caaLTV^I,. (a!o-C. #?$«ffl4 (#fflffil 
5. 16)<i. i:vic0xyH:^-\"yri4fcJ:lf>'*3'f 
y M 7 Sril L . ffl5(c?$iaE*»'SgjI-C'^ J: ^ 

[00 141 >rco{^«4fcUi, 05 J: ^ 

-jyyi^- M 9 mmzh mi?^ v •/ y ^titzw 
«) ^itLxn\mi 3<f>-'-)i<r)mm[zm^^ixx. 

£0^-xS18fc|gl3^^ifri l*5--K;H-2OfcJ:0^ 
a^WtHS^ixTV^S. fflU. yi^-i^'y^^x-h 1 9 

waiwi 3<7)«iB:fi-ifiiT'^3iBi 6(cffla-rsa5 
ia«7);v{c:Ea$nT. '<.-;^«i 8*«#ajff 1 3<7)Msg 

a5tSft<i>ii^v:<gj^iiiE81 5<7)5'mtilS«fj5H-^ 
CifcJi^rv^. ZixiiZii^. mms^frl Ict)!***^-;^ 

«i 8^atT«^7Sffl{»i 5iMihwm!i.zm^B, 

-^h<r)m]tx%h. ^fc. m25^a«ci 2«i. 

Ea^fLTv^i, (01 #M) . 
[0015] ^(Tym^mMi.. m 1 tcs^-tJ: 3 ic. m.w 
2rtoS^S^3{c5I$ttT. J!cl!ftS5t«i^§ixS± 
3iggi5*f-fey\-p-:?6{cigtt'5>^v:if)l?L (0S^L^:V^) 
i:^imm^7W<SSi^^^tiX\.^^. fit, 

4co±^«. ^w^ia 3 i*i-r-0|g 111^*1 rnsHv 
^iiTv^s. clixtj:'). nimiAtm^Lfzim<nm 

^fclt^T. Sd^5i:<7)«^^mi|^f<sl IfflK 

(>\,zmt(>ixtzi^m^t<r)mi. ^-a 

[0016] ffaiffl 3Oflfi:^<0MBii (lllf^l 1 
-fi^t. ^ffl^3rt£0^m*^'^iSS!iLT}$SEM4rt 

<n^i^Bm-h^y ^y22ifm^^tix\.^h. .r 



(4) 



!Rfra¥9-l 0269 1 



an 2 5 a*<*>'N'-2 ScOTSgfflltS^^ixT. iRtHD 
2 5b*i^§gia3rt{C^PLTV^a. Zff^^axyo 
-yry2AiMmti>t. ;<rA-2 3{cJ:oTJg^$ 

[0017] m^5\i. ^mmAx-^mi^^Lfz-m 
^m.y ry 26 mmi^i'rxwmit^-ti, t <o 
x\ mmcomf§27. ^mm2 7cr)miziY:&^tii 
mc7 y 2 8 . ^mm2 Km^^z^-^^tth- 

iriO^'>'^'2 9tffi*<^:J'y^3 0*»^^S (03# 

Bg) o ^cojjgassti. mw2}f^a)4mw^m^zm% 

□ 9tM[6lLTH&*¥*t«fe:ii$ix-C, M*-0^':x^'2 
9. 3 0tlX'3Wt^.tutXT-3 lS::rt-LTe*20 
WcS^Sn-Ci^l.. (IL. #m«f2 7TmU^v: 
«}a?g**-:frfiO;J'y^'2 9>\*4l.«t. MftSS^ft 

ii'^mLtz^m {-Hffy^y-? 29 x ofl!5*<o^y 

^ 3 0c7)*-*^av^afcS)S ) ■caS;^iiTv^.6, 
^<0Sc»^5tm-ri.9lffiE7ry2 6tt, Sfmn9*« 

J; 0 7 rt tKmp 8 i^>»« □ 9 ^lii** d s 

[0 0 18]J$jl«ffl4fcMill5t«i. 08 (S2$:fS 
m:lt:=f:f>m) tSrfJ: ^ -:trO:J' y 2 9(c 
}^«4 (fftiiWl 3) 0±3g«|53&«IILa*ixT (ffl 
L. ffajWl 3c7)MffiSB{c:gtt^>iiJt«ffi?gfflSSl 5co 
±3S^n® (SAP 15a) if-'-yscn^ y929 rttc^ 

i.?^ii4tsdas5tcji. mijff)^y^^3 0izmit> 
sil. -eco^. i^mxo3 2<^^?:i!)^bit)xmmm 

izX *)mtmt:ibizx *)i^m*mx^ixl. 

[ 0 0 1 9 1 i mm^^^ 1 (ommm-t 

h. mim^l l*i]R')Wt^>ii>t^$vMl6rtco 

imii. mim»i i^-'^^Ltfin^sttTSiiiim 

■fk t . 1 6 LTJ^^If 4 co±as§5£aiP 

1 6a*>4>-:6-<0:?y:?2 9l*l^\zgA-rS. $^>(C-:& 

ff)^y^ 2 9i)-ii>^mm2 7^m.^nfzmmm 
mm2 7(r>[^MmizmmLxwmmm^miiiL. mmt 

^'yXW/-'1j<r>^y'^ 29^h. — *r«o^'y:7 2 9 

izist-^fzwimni. -mi<m^^tifzi^f!m4(7)± 



mi5i:mTLfztk. xyHdf^ yn4rtSrjl-?-C# 
H=^f Y -yri 4*J>''3 ^ y M 7 SratTffllLt^L 

•cv>i.y-^<6. «ffl?s*«M:^*^:&<o}$«i«4t^s:: 

b^i^J:<. ^?MiEffl4<7)?$jESEfi^B&i^t«oii:*>-r' 

s . ^mm- 2 7 Tm^ima^wm-hmzmta tti 
mmm±. m^2 7<rmmi}-^mky ^. y 2 s^e 
h*). ^m^27ff)m^m^-thmM^izmtii^ti 

[0020] -It. ^^m3i^izsM^tifzm2mt 

f*cl2Ji, ^^oxyvi-yry24(omMizXtmfiS. 

4{cflX'9#ft4>il7t®l!ft7 y2 2 SraCT^SHS 
rt<7)l^*»'^>}^ii«4rtW}^i9E^Sig«$nT, ^25% 
llft*l 2<0^{CJ: 1,^^2393 rtc?)ag±#*5ftl;c^> 
ai!E?^a)gSlT'iIffi}$aL^r<Tt,. ^'o 
X7o-7ry24 coiSatci &^$iJS?$^ SMi* 
Sn:'t-H)-{::m23^«c 1 2 ^J&aitl. ^ i: S , 

[0021] (mi mmmm ) ^mmm^zxtni. 
mmmm\>^mi^»^i ui?^i^4(cit«iR0# 
ifx. i^comm/mmsM^zx-yxi^mL. 

g(0iSv^l|2|^l 2«. ?^ll4»dlX0tttt'i.tiy:: 

®»7 y 2 2 3 co^Sv^aSi^ 

^ fc t J: 0 ^&ait* ^ t S . ZtilzX 0 . ta!*<^ 

1 o t^iia^SA-r i. ^ fc < ISIilSao^=5rS^ 

[0022] (l|2^Sfe0l|)09ttg|E?$aigSl<^ 

mmi^-t±imimx'ht, ^m&ma. mimim 
X'^^uzm2md^i 2miz^mm'<mmn^x'ii 

+^^j:^m''X'^^\, ^ie?ft^JK*«4' SScOl? 3^^3 
3^^m-^^<r>-m?:iprti^(DTS)^. IgS^HMJc 
3 3*i. m^!^3\^iX'-t^^\y-9 6izn*)tH^(i>tlX 
teO. -e«m33?BIMlc3 3*qX'9f+Jt^iTJt-fey'«P-:J' 
6co^^^7fflt«SJ$7 ^ y3 4*«aJt^.iiTt^ 
S. ^^ttciO. ^3IIS!i«c3 3*»^ll4L7t|a*«-l:^N- 

u—Sf6t:ii-tx^}%y^y34izmh*). m^y-iy 

3 4 ti^h^^F^-^ 7 n<r>^^m&^tlh ^ i: {C J: 0 

m3m^3 3<rii^m''^htih. zffi^. ^^fm4 
f.zm-hm>^5(rmmfim:ms^Lx . m&yr 

y 2 6{cJ: ^mEth^'&b'^^i^y -f y 3 4 ^m&-t 
himzimL-tiztx-mfm^^^ix-^h. ^ts. i% 
ms4izitthmiS^5ff)mnmi. wta^i 3CDm 

[00 23] {m3mmm)miomE^&^i<r) 
mmi:9ik-t-kim&mx'hi, ^mmma. m^5 

coflfefrcor? y^ 3 0 fc J^mcoxy H^r^ >yn 4 fc 

t:mmm^:>.--/3 5 (*5%HBw?sMLffls§) x-as 

2 7X'm&m.MLtzmmm:jj(D^y'^ 3 o^sms 



(5) 



!^^9-l 0 2691 



^ y^- 2 9 i *)miT(Oi^ 3 0£0^r*^^Tffiv^fi[Mtc 

Jija?et$:?^li4 coxy H^r-v >yr 1 4 l*l'\tt«®< t 

<ot\ Hiot^-tidfc. ffi:*rco^'y^'3 0i:xyK 
TttS?mffl4<0xy K4f^ xTl 4rt'vfitt&$ixSJt 

[00 24] (.f^Amm)m\umm^m.\<r) 

f?!I-CflHBt^«UB?Sffl^^-:?'3 5<Oj^«ai4ffl!lffia5?r 

s . -wmn<n^>':^ 3 o ts^^ix/iiSiffiTKffl^i 

-7'3 5i&fflV^Tfl!l*cO:J'y^3 0t7gio/iSffi?g^ 
iISSSSSElf4^-r^Wi, <^?gffl^jL-y3 5<7) 

3 5«jJdifj^51it}$i«S4fflJtcojaSII{cJ:SSUS:»7 
Jgfflf- ^-7-3 5 lCi6^jS*^La3 5 a ^mrC\^h. 

[00 2 5] {^^^m)m\^\mm^wm.\<r, 

0!lT^BBL/::?^Mffl^A-7'3 5 Sr<^^4i7)-a5fc 
LTffJtiWl 3T-*(=Jg^L)tJ^<O-0ll2:*-rt)<J5 

?gffl^^-y3 5{cffla-rsa5<a) ^t&iT«ic»fo«f 

T . -f y 2 2 •kit^^'^h 1 

(ciO. TX-<9 hiti)^ r 1 J iz&^iRm^^:m^izm 
^■C'#i.Jty>. l|l||SfePI|{c*Uv:^'oX7o-7ry 

LT®^7 y2 2(CjMJl-tl.it tt'l'S. 

[00 2 6] $^>t. a^S[^?>5Si$iWS[t{i?^ffl*^'^ 

*^*gJKioil3fL9M*3 3 ?:^&a^r&^^^®*^&s«-^^^ 

}^ISEffl4CCffiOWt:th-hi^y:5'3 6(Clg3J^ 
t|s3 3^aSLT}^Bfri.v:fct>T'§'*. ^fc. h-b 



£^y^'3 6«, gie^tttcgfi-sfcfctt. wmm. 
[01 ] ^mi^nmmmmm^yFrtikmmThh 

(1111161011) . 

[02 1 3$e?%a^a<o^«ciiiffiaT'fci,. 

[03] a2c7)AS0T-J)S. 

[04 ] 02COB^T&S. 

[05] 04iOC-CBrffi0T-&*. 

[06] ifai«(^)-aBfB^^tfjEffiaT'&*. 

[07] j¥ai«<OS®0-C$>S. 

[08] ?$«co^s-ittHWI.gl!lS?^a®a«o^:T;i^ 

[010] ^m^^m<^mmk^-r^immx'S> 
[011] mm^smm<r)mmmk^^immix'h 
[012] wmm^:^-zfizmmzm^^ifiLu<m 
[013] mm^^mmmm^ff^mii^^mivh 

1 mm^m:S 

2 fi«t 
3 

4 

5 JS^ 

11 IglfSI^ (I^Sft^s) 

12 m25«iaf<c 

13 wm 

14 xyH^^'-yT 
15 

16 

2 2 iSMy'ty 

27 fflS^ 

2 9 —lf(r>^y^ 

3 0 ffi:6-<7)^'y:7 

3 3 m3|l» (SiJ<05^»fr) 

3 5 S^SM^^-y (?ggLiiS8) 

3 6 t-hvy^' {|gig^tttCg^L/v!S5ff) 



[07] 



16 



(6) 



1^m^9 - 1 0 2 6 9 1 




z 



27 




A K 



2Sb 24 25 14 22 



[03] 





[01 2] 




15 19 23 16 22 13 



22 13 15 




15 16 



(7) 



!^m^9-l 02691 



ime] ma] 




(8) 



!^m^9-l 02691 




